Zucchini (Cucurbita pepo L.) is a horticultural crop of great socioeconomic importance in Brazil and in the world. However, inappropriate fertilization management, such as over-fertilization of soils, may become a limiting factor for its development. Thus, the aim of this study was to evaluate the morpho-physiological behavior of zucchini submitted to nitrogen (N) doses applied via soil and foliar application of silicon (Si). The treatments were distributed in split-plot scheme in a randomized block design, with three replications. The plot was formed by silicon levels (0.0 and 6.0 g plant -1
Introduction
The zucchini or courgette (Cucurbita pepo L.) is a summer squash that belongs to the family Cucurbitaceae. The center of origin of zucchini is the tropical Americas, specifically Central Mexico and South of the United States of America. In Brazil, the average yield of this vegetable varies from 8 to 10 t ha -1 (Filgueira, 2012) . According to Carpes et al. (2008) , the zucchini is among the ten vegetables of greatest economic value in Brazil.
The rational use of nitrogen fertilizers is important, since excessive N content in the soil can be harmful to both the plant and the environment. In this sense, better yields can be achieved by the combination of nitrogen and silicon (Si) fertilization (Artigiani et al., 2014) . Although not an essential nutrient, silicon is beneficial to plants, being associated with several indirect effects on plants, especially enhanced photosynthetic capacity, reduced transpiration and increased mechanical resistance of the cells (Ferraz et al., 2014) .
Thus, the rational application of these fertilizers, in order to improve the nitrogen use efficiency in plants, is of fundamental importance for the development of sustainable agriculture (Xu, Fan, & Miller, 2012) . Given the scarcity of information on the joint action of these nutrients, especially in vegetables, the aim of this work was to evaluate the morphophysiological behavior of zucchini submitted to nitrogen doses applied via soil and foliar application of silicon.
Material and Methods
The experiment was carried out under field conditions in the Agroecology Sector of the Agrarian and Exact Sciences Department (DAE) of the State University of Paraíba (UEPB), Campus IV, located in the municipality of Catolé do Rocha, Paraíba, Brazil, having the geographical coordinates of 6º20′38″ S and 37º44′48″ W, with an altitude above sea level of 275 m.
The zucchini cultivar 'Caserta' was used in the experiment, being conducted in a spacing of 1 × 1 m. Planting was done by direct sowing in pits. Pits of 30 × 30 × 30 cm size were dug, then 2 L of cattle manure were added in each.
The soil of the experimental area is classified as eutrophic Fluvic Neosoil, with a sandy loam texture (Embrapa, 2011) . Before the experiment started, soil samples were collected in the 0-20 cm depth for physical and fertility analysis (Table 1 ) and the chemical analysis of the cattle manure was performed (Table 2) , according to the methodology proposed by Embrapa (2011). The soil was prepared by plowing sequenced by harrowing. Note. CEC = Cation exchange capacity; BS = Base sum; OC = organic carbon; OM = organic matter; PA = Phosphor assimilable; TC = textural class; SD = soil density; PD = particle density; TP = total porosity; FC = field capacity; PWP = permanent wilting point; SAW = soil available water.
The treatments were distributed in split-plot scheme in a randomized block design (RBC), with three replications. The plot was formed by silicon levels (0.0 and 6.0 g plant -1
) and the subplots constituted by five nitrogen levels (30; 60; 90; 120 and 150 kg ha -1 ). The nitrogen source used was urea (45% N). The silicon levels were based on an estimate of 60 kg ha -1 . The silicon source used was Bugram Protect ® , with 100% pure silicon dioxide, pH 6/8 and 0.90% moisture. The N doses were equally divided and applied to the soil twice, first at 15 DAP (days after planting) and the second application at 30 DAP. Si was also divided into two applications, the first at 14 DAP and the second at 28 DAP, both via foliar. Thus, in the first application 540 g of silicon dioxide was diluted in 30 L of water. In the second application 540 g was diluted in 40 L of water. The silicon solutions were uniformly applied using a 10 L capacity backpack sprayer. In total, 1.080 kg of silicon dioxide were used in the present study.
Micro-irrigation was performed through a drip irrigation system, spaced at 0.2 m and with a flow rate of 1.7 liters per hour, at a service pressure of 147 kPa, using 16 mm drip tapes. The water was supplied through an Amazon well near the experiment site, and it is classified as moderately saline (1.2 dS m -1 ) (Ayers & Westcot, 1999 The data w for the nitr program R
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